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Fig.1 The low dimension result in cernet
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Tab.1 Comparative experimental results over cernet and deltacom %
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t-L.CE 79.13 88. 24 38.20 84.23 95.53 21.79
Betw 76. 83 87.53 48.11 78. 83 93.47 32.88
t-Betw 77.47 90. 69 24.71 81.76 97.39 15.48
.cernet 1G
w, =0.6 w,=0.4 2.7G
0.5G (2.7 Gx8+0.5 Gx28=36 G) .deltacom 1G4
w, =0.4.w, =0.3.w; =0.2.w, =0. 1. (8) 4 7.5 G,
0.85 G.0.75 G.0.3 G (7.5 Gx6+0. 85 Gx40+0.75 Gx30+0.3 Gx37=113 G) .
3% ~
4% 95% A=LCE
t-Betw
cernet t-LCE 6.3% tBetw
23.4%. deltacom t-L.CE 13.5% tBetw
17. 4%. Betw Betw
LCE
4
t-SNE . K-
t-SNE

1  ZHANG Z LUNG CH LAMBADARISI et al. When 5G meets ICN: an ICN-based caching approach for mobile video in 5G
networks J . Computer communications 2018 118: 81-92.

2  ABDULLAHI T ARIF S HASSAN S. Survey on caching approaches in information centric networking J . Journal of network
and computer applications 2015 56: 48-59.

3 XYLOMENOS G VERVERIDIS C N SIRIS V A et al. A survey of information—centric networking research J . IEEE com—
munications surveys & tutorials 2014 16(2) : 1024-1049.

4  VASILAKOS AV ZHE L SIMON G et al. Information centric network: research challenges and opportunities J . Journal of
network and computer applications 2015 52: 1-10.



3 : t-SNE ICN 27

10

13

14

15
16

17

18

ZHANG G Q LIY LINT. Caching in information centric networking: a survey J . Computer networks 2013 57( 16) : 3128

-3141.

ZHANG M LUO H ZHANG H. A survey of caching mechanisms in information—centric networking J . IEEE communications

surveys & tutorials 2015 17(3): 1473-1499.

KIM D KIM Y. Enhancing NDN feasibility via dedicated routing and caching J . Computer networks 2017 126: 218-228.

PSARAS T CHAI W K PAVLOU G. In-network cache management and resource allocation for information-eentric networks
J . IEEE transactions on parallel and distributed systems 2014 25( 11): 2920-2931.

MAURI G GERLA M BRUNO F et al. Optimal content prefetching in NDN vehicle —to-infrastructure scenario J . IEEE

transactions on vehicular technology 2017 66( 3) : 2513-2525.

KARAMI A GUERRERO-ZAPATA M. An ANFIS-based cache replacement method for mitigating cache pollution attacks in

named data networking J . Computer networks 2015 80: 51-65.

WANG S BIJ WUJP etal. CPHR: in-network caching for information—centric networking with partitioning and hash-routing
J . IEEE/ACM transactions on networking 2016 24(5): 2742-2755.

ZHANG H ZHU S XIE R et al. Intelligent resources management system design in information centric networking J . China

communications 2017 14( 8) : 105-123.

CHEN X ZHANG G Q CUI H J. Investigating route cache in named data networking J . IEEE communications letters 2018

22(2): 296-299.

KUROSE J. Information—centric networking: the evolution from circuits to packets to content J . Computer networks 2014

66: 112-120.

MAATEN L VD HINTON G. Viualizing data using t—=SNE ] . Journal of machine learning research 2008 9: 2579-2605.

KRYSZKIEWICZ M JANCZAK B. Basic triangle inequality approach versus metric VP —tree and projection in determining

euclidean and cosine neighbors M . Switzerland: Springer 2014: 27-49.

BALASUBRAMANIAN M SCHWARTZ E L. The isomap algorithm and topological stability J . Science 2002 295( 5552) :

7-11.

CHAT'W HE D PSARAST et al. Cache “less for more” in information-centric networks ( extended version) J . Computer

communications 2013 36( 7) : 758-770.

ICN Cache Capacity Allocation Mechanism Based on t-SNE Algorithm

CHEN Xiangyi' WANG Xingwei' LI Jie' YI Bo' HUANG Min’
( 1. School of Computer Science and Engineering Northeastern University Shenyang 110169 China;
2. School of Information Science and Engineering Northeastern University Shenyang 110819 China)

Abstract: Aiming at the status quo of unbalanced node load low cache utilization of critical nodes as
well as high cache overhead an ICN cache capacity allocation mechanism based on t-SNE algorithm for
internet backbone nodes was proposed. Firstly high-dimensional data sets were established by collecting
the network topology attributes and the traffic feature information. Secondly dimension reduction was exe—
cuted and network nodes were clustered by constructing the similarity of K-nearest neighbors to improve
the t-SNE algorithm. Finally based on the clustering results the limited cache capacity was allocated to
different nodes reasonably to balance the node load. The simulation results showed that the cache capacity
allocation mechanism designed increased the cache hit ratio by nearly 3% ~5% and reduced the average
cache overhead by 13.5% ~23.4% while ensuring the routing success rate at 95% compared with the
benchmark mechanisms.
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